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^ ^ ^S-G* Efl^^^ll- #3j-# M-i^ ^^{Fabrication 

Method of Pt-M0x Nanophase Electrodes for Highly Efficient Dye-sensitized Solar Cell} 



£ l£: t^l A>.g-^ iEL^E^ (Co-sputtering)*^^ 

£ 2^ €■ ^Hl H aJj^--q^ ^ISH-^ X-^d 3^ (X-ray 

Diffraction, XRD) ^°\] Or-g- 0-20^-^ 

-f-sf ^ ^p]^ (Transmission Electron Miscrope, TEM) °H*1 (3a)^ ^-^ s] 
^(Transmission Electron Diffraction, TED) 3fli£ (3b) 

£ 4^ -g- 16\) oj-g-^V ^ZL^J- <*IL#-g- Efl^^xl^ 

I-V ^ 

£ 5^r -g- If^S] ^A]ofl ion cq*fl a o v^ ^ K^^r ^*}7] ^tb £ 

^^'^HHd (Cyclic Voltammogram, CV) 

51 7£r ^-^^ ^Ajofl 2 ofl o}*fl Hfl^-.^o^- aV^ # o) 5)^( X -ray 

Diffraction, XRD) te-^ °fl af-E- 0-20^ 
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^€ (Transmission Electron Mi scrope, TEM) (8a)£f # 

*r 3 ^(Transmission Electron Diffraction, TED) (8b) 

£ 9^r 2<H1 ^*fl X| ^ <>l-g-tr *U7# Efl^^o) 

i-v ^ 

^^fr^^ (Cyclic Voltammogram, CV) 

£ ll£ ^Hl 2<^1 2\i>i\ X]«f€ tftfl ^>-g-(reflectance)Sl ^4 
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<14> Efl«g=^l7> **r*r£ ^£.7} ^ <%^*\ Wfl=« 7> 

*1^ ^>2}-#^ ^£^^1 ^7># afl^-Tfl S]JL oj ^7l-#^ 2] «- ^fl Jl 5 71) . ^ 

*H ^S^^ ^Tfl^l r^JfEi ^7># <^o] ^^Sl^A-j ^ 

S 1-^>7>711 £l JL ol^*> ti}-§-cH] ^7># I 3 -S. ^s}^ ^ 7fl ( r edox 

mediator)^ #7l#nflcd^hg. ^ ^tfl £-g-o.s. #7} ^t11°1 I"S ^^Jt}. 

<15> S|cfl ^^^-e<Hl^^ ^-i- nV 7l ^flA-^ ifl<2j. #rfl £^-cq ^7l#r.fl ^ 

ri^ «fl^-(H 2 PtCl 6 )sl 1^ «-«fli- ol-g.^ Hfl^- #e^E^» ^ 

ol-g-^H # D fl^# ^tfls^Rr 7l#o] y> Cf. 23^, o}^?\} *])*VQ # 

^ i&^-i: 7V^rf. (°]-g-: J .Electrochem.Soc. ,Vol . 144, No. 3. March 1997) 
<ie> *V^ t x}*} ai ^aj-^ (electron-beam evaporat ion)# °l-g-«H ^ *fl^Rr «o v 

U ^ i^Ei^sputtering)^ 0 !! ^*fl ^1^€ €^ ^H^l tfltr 0)^0] oicf. 

-§- ^e^^ oi-g.^ ^o. j7 2j-^oi -f^*>ji 71^-s.sq- 

*fl^ ^ SZ^l^ ^l^-Hl-g-ol til^cf^ 7}*}JL $Xv±. (o]-g-: Electrochim. 

Acta, , Vol .46. March 2001) 
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4 ^£ 4"4 ^Bfl 7l^o] 7 >4xr §-^11- «fl^*>7l 4*11 4#4 4-°^, ZL S-*^ Bfl 
4444 Jl## 3.7)] 7fl444 ^&0_S. 4^" 4^444 4^444 ^-#^>2|-#* 5. 

44^r <3&#-§- 31 444 -g" 4tfl4^h8: 4^Rr 4^ ^ll^tl 5£4. 



[1^4 ^4 4 3-g-] 

44#44 4 #^44#^" ^44^44 «J]^-3f H] ^ 3] <£) #^r44 

3E44^ ^S.^ Efl^^^l-g- ^-tfl^Sl ^S^^- 4^44. 

i2^4 4^ (Co-sputtering) 1 ^^ ^4 44#°1 *§e1)4 Ej-Tj}^ i 

^^l^sH 4^-^ 44#£] 444^3- 4^44 tq-^ ^4*Rr 4^4^r ^B], 4 ^"4 
^ 441-4 ^4^4 4^44 44 44« #4 4^371^ 4^ 44444 

^ «1444£| ¥ A o^S ^44 44^1 7^44 44. 

4444, iSi44^4 4-§"4^r ^44#£: 44^44^r #41^1 ^ 44#, 

4 44444tt #4t-°l 2°1 44 ^-^44i-# i444. o^*]- ^^o. o_^^^ 

#4 ^1^^, 4°14ii- 44#°1 45.^ °M °1 44:£ 2444 #41:^- 7>4^ af 44#, 

44 444, ^3 44# ^°1 $14. 3. A>2).- o. tffl^ =7^3] b^^^ ^ o. ^cq 

4444 ^Ji^M o}7l# 44 4*fl 4444^ Jl## ^.4 3.4 ^4 

444. 

^4, 47H4 ^-^^tf 44444^ 44 4^4 4 441-8: ^444. 4-71 
4^4tt 4444#^1 4i^, ^4 47l4£^l- 7>4^ Ml 4441- °1 4S4<>1 
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4 o] 3]°])5L 0.1S/mOl^ ^7l^££» 7>4tt HH-# ^# , ^4 44#, 44-1- ^ 

°1 9X^. 44#5L^°] 3. 44#^ ^^-4 Si^Ei^S^^ ^ O- 44 4^5-4^ 4^3^ 4 
4^ 4^44* -£4 1±4 I" 4 4^ l-«fl Efl°o^l£] 4^" ^44^ 

sa4. 

<22> HL?V, 4^)44 ^44^ yl^^,^ 7fl^S# 7>4^r 44#°14- 44 ^-g- 

4^4^ ^44#4 43.^, Hi-^-# ^1-, ^4€- 441- , ^nl^- 441- ^ 4&1 4°1 

^A^. 4 ^4# 7MJ1 ^Eflo] ^^^^ 7>^lb ^444« 4 D 1*H, ole^ 

4^4 ^4^4^ 44", 4*^44 Ig-U^ I~4 ^ ^-g-*> 

^ Mi«-4 hh^-^is. 1-4 4W-§-<>fl 4°^ ^ 4 £4 £4 4°<M4^I 14 34 

^4444. 

<23> (Co-sputter ing)4 4-§-^ : b 44^1 ^^r, £ 1^8: 7^4 4^-44 

^4^ 444 ^ o. 4^ ^44^ 44 4-8-4-cr 4 a] - 7 fl 014-4 ^4 

*H*8 £4 4^H ^4 44^ 44<^H 4^ ^^44^4^ #4 *5fl4 

RF 4^41 ^44^ ^14°fl 431#44 4^-4 ^444-1-4 4^4 rf 441- 4^44 
^Al-aVoi4^. 44 o. jg.^ ^554^^4 s 1^ n 4-4 ^ ^44^ s.^# j±4^4. 
£ l-g- 4^44 , 44 14 43! 34^ 44 4^-4 ^ 44#°1 44^M 4 ¥ 4^ 44 
4-^ 44:4 4*fl 35^4 4^44 $14. 44 14 4731 34 444 rf 44 # 4^ 4-f zl 
^14^ t-4^4 ^44 ^4°fl ¥ #4^ ^4^ Vo l ^44. 

<24> ^^44 4°o^^]^ 7>4 3- 44^ 4^tr ^44-g-4 ^^1^91 ^4^1 7fl^l ^ 
4. °H1 <*jl4-§- 44444 4444^14^ 4-g-44i* 444^ 4^44^ 4-g-4^ 4 
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#^§- *1]S<5Rr ^ ^a^SLS. ^-Aj^ 7l#^ ^tfl^^-fil 40%°}^3.*\ 



<25> *M 



^aVS^ 0.3-0.57} 

<26> O]^, 4 2l |E| i3J)B]^^ll- Ol-g-^j- H>^-3)^ -8J AH 3*1 S. 

<27> RF nj-ZLl-ilE^ ^Ei^^]» ^3\.$6\] A>-g-£}^ 7l^ #^7} 5L^ & ^ 

*>3^ (Fluorine-doped Sn0 2 )°l 3.^^. -fr^ 0 ^, ^ 7&/CM4. E^MSfe 

^6\)^ ^^-E}7jl, ^ofl^ #4? XVSj-^ EfTjlol Aj-Hfl^A] f^Kg. , 

f^l ^t^tt 7fi^ o>h^. 7}±.3.*\, 7\^9\ <$n^ 5>iO- 3 torrS. 

<28> A o V 7l ^ g-igofl 14^ ^1^5]^ #tfl*l^>& ^ 3 £ 8 o\]X\ ^-O]^ ^ o^o] , 7nm ^ 

£ 371 M-ic^^Aj-^ Wl^^Aj-o^ ^AV^ #(£ 3> £ g o. ^ q^A>^ i ^ojEl- 

^■A>^)ol ^-#^4. °1 &1 tt Aj-cfl^^ ol-g-Sfl Efl^^ll- *HS*Rr 3 

^Hfl ^T^Aj-O.5. ^Ajsl^ Aj-Cfl^^ Ol-g-^ 7$°-d\] Xi]^ #x)o) Jr-g-g. 37 fl ^ 

€■ ^ °l-g-*Hr ^"f ^r^T ^* #7>Al^l^ ^oflA-1 7l<y^Cf. 
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<^*H 1> ^^--ujjg ^S)-l-(Pt-NiO) ^12: 

^Al^oflA^ Ar &3]7] 3i5|E|^ (co-sputtering) *1^(RF ^ r ^iMlH€- 

*l #^M: ^lS^^cf. ^aj-^^A-l 7}$;°- ^±y} t^gs} A>^--( FlLlorine _ doped Sn o 2 ) 

°1 -R-Bl^ ^^>^4. ^ 4^ f^ofl Xj-gJ.-. E}7^ ^Tgo]] ^SrSt^ 

zJ-zH 30W^- 40W^ RF 7>*H 2^-7_> ^^^cf. ^Ajofl ^4 *J* r ^nl^^ojq. J= 

A S}^^*- ^y 1# o^fl ^ ^^( Cu g r i d )l- ^aj-^o)] 71^; ^7 r 

o]-g-*j) ^l^sf5i o_o] olnfl yfl-g-ofl 7>*fl^l RF 30W<>H 2£-?> 

^"71 sf^^S. ^ c 2 ^ X-^i 3^ (X-ray Diffraction, 

XRD) ^ o]^o]£t{.. £ 2* #2:^, «^ t£<U^°-5L ^^-^ 39.8° 

°1H ^ (111) ^3(peak)2]- 46.2°°^ ( 2 00) -5)H7 r ^7fl^b ^.^JfE^ cf^^o) «fl 

^12£] ^ ^^4. 5£tr, #53-#S o]^.o]^\ t^o) ^ o. 39 800ll ^ 

^ (111) 3]H5f 46. 2°°1M ^ (200) ^H.7 r ^fl^H 4^ ^V^^-^ ^ 2)3^ ^*fl* 
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<33> iE*l, 3E. 3a, 3b^ ^4 ^^(Transmission Electron Miscrope, TEM) °H*](3 a ) 

4 (Transmission Electron Diffraction, TED) Sfl€(3b)# ^§-*H 7 

<34> ^ tftfl *l^-o} «A^7l-» ^*fl # 0111^1^- AH ^1 ^ £ jl# <*JL 

43°-^. 7l#sl e^tf^ tfl*] ^rsl-l-S ol^o^^i av^ ^q-o.^. 

°l-§-?r 37 %2] jL-g-^^-i- ^*^^^i=r. ol^*V Jl^^ M-^^ *H*bSr ^tb 

*^ 7}*l*rSt2.H, W$ K^S) £ 5^ ^^i^-^l 0 ^^ (Cyclic 

Voltammogram, CV)^ ^-fr -f-<5>c*| ^-o^ ^ ^SS^. 



<-g*H 2 > ^^-ErojEl-MPt-TiCs) M^^l *fl^ 

Ar ^-^71 «H HAjfij. Al^Efl^. ol-g-^ ^ £3 #4 b}o1e}-^- 

(refractive indexH -g- eH^Hh" #s|-§-£| °]-^°]$. Afl^-g- ^ 

Eflo] Aj-cfl ^igig- ^o. uio} tiVA>^-( re flectance)# ^^M, <>l&|tr -^cq 7fl^^r 

7]^o.j=b ^v^o^ ti7} 5^§£ ^ ^^(Fluorine-doped Sn0 2 H -R- 
A>-g-£l^cf. «fl^- BfTj}^ eHeJ-^- aV^-- e^tjJo. ^Tgd] #z}-£)5>l_ooj 

Zf^Hl 20W4 80W^ RF *}^o] 7^^o.^ ^Kg. 2 £-# ol^o^i}. ^a]o]1 J=4 ^p) 
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^^ 6 1M- ^ 3*1^* ^ujS ^*fl ^ 3*KCu grid)7> ^r^^Hl 

<38> a o > 7 ] jq-^ o.s ^112:^1 ^ ^ 5. 7^) X-*i ^(X-ray Diffraction, 

XRD) S-^-g- ^ 0)^0]^^ afl^- c^aVc^ ^.o > 39 goofl^ «J}^- (HI) 

2)3. <4 46.2°oflAi «fl^- (200) 3X)37l- ^fl^Rr ^ clS.^ a^o] ^sqo^o. 

^ HL^h ^-eHeHj- 3^-0} ^ o. 39.800]]^ bh^ (m) sq^sq- 

46.2°^H ^ (200) 3ja 7 > #7fl<5}^ Bfo]^ >4-s1-#^ 2] 3^ «7fl» f-*fl w]^^^ 

<39> t^*]-, £ 8a, 8b^ ^(Transmission Electron Miscrope, TEM) °H*l(8a) 

<4 Qt)- ^^(Transmission Electron Diffraction, TED) 3fl€(8b)l- 7 nm^S.^1 

H7H- 7}*l±r M-^ «^3r Hl^^o^ E^-oIeHt ^5t#°1 *r 

<40> ^ Aj-^ jL^jg;/^ o^fl # SHU 31 ^-A>olcoH 7 }ti]-o. = ^ JL^V ^g. 

#-§- Efl 0 <J=3l*l« ^fl^>^o.^ n ^^-3g 7 >7> £ 9^ I-V 

U=#4 refractive index)°l €■ ^5t#* °l-g-tr ^^Hl ^]--§- 

(reflectance)^ f^H 7] <=Q*1-5S o_H ^ ^^o] ^Kg. £ 10 o) ^^^^(Cycl ic 
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Voltammogram, CV)^ -f-*H ^HHref lectance)^ ^7>^ J£ IIS] 

(reflectance)^^ ^-«H ^ ^ ^ 

<gsL#-g- Hflo 0 t^^^. ^tfl^-g- + oio B j i ole^ £^g- ^ J7>£ EflOj:^^ 
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1] 

2] 
3] 

[^^*o> 4] 

^1 l^Hl , ^-^^-#^r #7)^5.7} O.lS/mol^J-o] A^^-ol^ ^lo^ ^ 

6] 
7] 
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8] 

*fl 7*8-41 5U°H, #^>s}-#^ ^W§-, ^t^H # 
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[5- 1] 

i 



Targit 2 




30 35 40 45 50 



20 



[.£ 3a] 
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IS. 3b] 
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6] 

E> 
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Counter electrode 



[5L 7] 




30 35 40 45 50 

20 

8a] 





BEST AVAILABLE COPY 
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[5L 9] 




-0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0.0 



Voltage(V) 



[5L 10] 


1.0 




' i 1 i 


■ 1 1 1 1 


^ o.s 

ll ° ° 
















S -i.o 






— pt 
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Pt/Ti0 2 


O -2.0 






-2.5 




■ . i 
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VoItage(V) 
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15L 11] 
100 r- 



80 - 




Wave length (iiiri) 
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